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Title : COLOR STN LIQUID CRYSTAL DISPLAY DEVICE WITHOUT COLOR 
FILTER 

Abstract 

The present invention relates to a color STN LCD without color filter. In the 
present invention, color filter is not used, and a cell gap (d) and refractive index 
anisotropy (An) are changed in portions corresponding to R, G and B pixels. Color 
images are displayed through a method of changing the d value by forming grooves or 
by forming a layer having characteristics of dispersing light uniformly or a method of 
changing the An value by depositing a material having refractive index anisotropy. 
Therefore, since colors of the R, G and B pixels are not deteriorated, color purities are 
improved and because an additional phase shift plate is not required, manufacturing 
costs are lowered. In addition, badness in forming color filter can be prevented, and thus 
productivity is increased. 
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(19) CH&ei^^gl^CKR) 

(12) g:>H^6i5a(A) 

(5^) Int CI * ^^^^ SDW^m ^1998-041099 

GQ2F 1/133 (43) gJHaXf 1998ta08g17^ 

(21) gSieiS ^1996-060368 

(22) m^9iXi 199614 11 g30g.' 

(71) m^2i ££isa:i| ^<ysjAh sss 

=?o\M see leseixi 

(72) SSIf 

AHS^^AI a^q? §e m 16-250 2/10 

^QIAI 368 AlSOmi;^ 102-1407 

S^i-^E ^DIAI g3§ 265-9 ^IIS 5503S 

(74) □aisj oiaa. bi§s 



(54) aa3^ ai?ia i^sf stn saggAiaxi 



s a^ss ifeisa:?t stn lcdoii a& ^°s.m. lr£^ sag A^go^xl an, ^a(d)3f g 

§e 0|&^^(A n)S R.G.BS14iO|| CHesife ¥SO«>M SSfAISIfe gfgoS/H. g^ShTIU ^ 

^2fAi5ife gjsHs ^simm ^smaoHs. r.g.b°i a^: 4!i#oi a§axi soh tf^^a 
SOI §§4^soi §f4faa. 

Cft Jijta Sc 

^4 . 

^B^^ ... 

£ 1^ g2H :?I^OII CEhE STN ^§SAlSx|°| 

£ 2b ^ ^^SSI mi^AIOIlOII CE^af stn eHgSAISxISI B^E. 

E 3g £ 201IAH R.G.BOll CHeh 3eHH. 

£ 4b ^ HI2^A|01I0I1 STN ^§SAISx|2| 

£ 5b e ^^S°J Xil3^A|0j|0|| [L\B STN ^§SAI&x|£J B2£. 

£ 6g ^ ^^§2] X^I4^A|0j|(}il CLf^ STN ^§SA!§x|5J BSE. 

£ 7g ^ ^^goj XilS^AIOllOII mm STN ^SSAlSxl^ B^£. 

10:o^^:7|&12:m^£hSEi 
14:S^^M6.26:^S5!^IIH© 
18.28: HH&^^20:4^^:?ie 
3O:-^IIH032:^§ 

40:¥S^M2:¥SS|2j # 

44:&^^:?IE^Si XillS46: SF^PI ^21 mm 

52:HI1^#e| IIH@54:XII25i#S| flHS 
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A nl.A n2.A n3:g§M 0\^^ IIH&Sj glM 0\&^ 



e ^^S^ a^^gE^:?^ X11>IS STN 9h§saISx| (super Twisted Nematic Liquid Crystal Display: 
OlSh STN LCDSF S&)Olt a^^/d. ^61 LCDOIIAH ^5E°I ^^BhgEiM Ah§ohXI SfU 2h§oj qI 

glS(A n)5f ^23(d)jlf°l 5^511^0^ lcqoj ^d- A n)0| HA|£l^ 5!S 0I§6K)| 

R.G.B 2,^^^ Sf:A,Oj| CHgSl^ ^^o| ^sfA|3i R.G.B m§^e ^^A|5^ ^^ES S^^^AI^IH. 

m^m AhgoFX! i\\^^D\m m^i^m ^ sin. m^m mm m^m ^^^^ai^ 4^ 

LCOOll ^iOICK 

S&SAISzKFIat Pannel Oisplay)2j ^goi lcq^ 2Hj^^|o| o^^-^j. ^goj ^s^^i gma^^ oh 

§(Liquid CrystaDOII l^y\m 21D\om 0\^^m ^mh\3^ SOfXI^ x^OI^ Sf^^S 

SxISAH. TN(Twisted Nematic). STN(Super TN). FLCD(Fer reelect r ic LCD). TFT LCD §01 AhgElII Si 

0|£ig[ LCO^ eai e^^5^(Cathode Ray Tube)OII bloH r^tblSi^oj yn. g^'-B^SH?^ gOlohffl ^El 

^bjxjo^ Lco^ ^^.8f^ :?iffOii aii^s^oj iHii^s s^mn. ^^6^^ :?i&s 

SSZI^e i;?E^ 3 AhOISI ^aOil ^g^h gEHS S^SCf. 

^^:?|B| LCD^ e»i§^eA| HFi^^^f ^§ ^eAjoj fil^AHoj ^^^j^i AHA^e^o^ §^^^01. LOOM ^^ELUf 
6PI ^oHAHfe ::)|5hOi| ^^Bf^EIS ^^6^010^ efCL 

.£ is S£H :^i#oii mm lcdhi bs£^ah. stn-lcd£j ojioia. 

ein. :?i&(io)&^oii ^§a:?isi r.g.b Aiisf^i^f s^^uHgE! ^^\mB{^2)^ 

a^Q,^(14)0l S^£|01 2iJ2. ^^:?l S^Qr(14)^Dil ^S2^IItl©(16)3f bHi>^^^(18)0l ±X\^^^ 

0\ Sia. Oi:?!Ai 4^P| ^El(12)^ SSU 2}^^^ Afga^OI :^B& HgdHOlU, Af& ^1^^ 5Efe 

SEeh :?I5.K20)^^01I£ ¥Sa^ nHe(26)0l l^SiOi 2^12. ^^I?! ^^6^^ :>ie(10). (20)01 

^iIH0(3O)O|| £|6H ^§Z^^ ^ SXimOi Si^£|Oi Sioffl . ^iSOII ei|§{32)OI ^§£101 2i 

^^6^^ :?ie(io).(20)Oiife 2^2,^ ©^e(34):}f ?i^^xf&(36)oi ¥S[aoi siD. o^:?] ah 1^,01 ^ 

^^XF&(36)B -yi^l LC02J dhgiiie fll>l5PI 5iOia. 

4^:?|S| STN-LCD^ R.G.B mSOII CHSh £ 2011 SEAjSOi b^2^ ^D. 

A^:}|2f ge|jo| |_co^ ^^df^E^^ SSOl ^&6^01 =^MOl ^CHIi:^. LCDSi ^D\D\ ^^^mCH. 

SAiz} e^^Ai g^Li- ohgoj AHQi ^^£101 ^^E:;^ ^oiii^ ^xiisoi sack 

SEE)- LCDS S5ief 9\^x\m ^^mo\ ^^^xh^M ^simoio^ 6^°^ X■I13E&:?^:^^ 



^ ^^gg ^^::>i2f mn^mm oHiapi 2^^ah, b ^^goj owgoj oi^^^iif 

^2^011 ^oH Efi^OI SA|£j^ 0|g6^01 r.g.b ^^^^^ sI^^F Qi^SI^ e^sf 

Al^ ^^a^^EiM Xil>iofI2. LCD°i bHS^M 9\^X\^^ Xil7i6FS^H^, ^^£(^E^ ^^CHI 

mm 4^sx-imu ^^e^^E-isi ^^oii aji^e xmm "^xim ^ lcds xiis 

if Oil . SACK 



A^:;l2^ g^ah:?i mm ^ m^on mm lcd^ ^k^^ :7i&h£i afoioii ^§oi 

^MSOi ^^dF LCOOII SiOIAH. -^Ol ^K5F^ :?l5h21 R.G.B 2f>;i:01l Piesi^ ^^01 

di.d2.d3:>F si^m ^Km^ :?i&oii mow m^s\9\, ^^mt j\BQ\\A^ R.G rn^ow cuet]^ ¥^011 g^aoi 
niiS3[. &OI 6^^:?leollA^ Rsfdba aiesb ^^oii sssioi sa^ ;gi2§M ^bi&oii sia. 

^ ^^soii CEFE ^^a^ LCDS] ^s^. &Km^ afoioii °»i§oi ^gsioi ^^ah lcdoii 9JiO\ 

AH. ^Ko^^ D\B9\ R.G.B 2VS}4:0<| Qie^J^ ^^01 d1.d2.d3:?F ^^.of^ 

Oil ^^^:'i£hoiiAH G.Bif::t:2f cueafe ^^011 i^QOi mii^at ime^i. 

^Ol :^l&0ilAH Bm±9!t DlSSIb ¥g01l l^£|Oi 9Jit: Xil2^^Q| HH^g ^diifOII SAD. 

0I6K & ^^soii in^ ^^a^^E^:?^ x]\Di^ mE} stn lcdoii s^moi. g¥ £ss s^s6K)i ^u-iioI 
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£ 2b ^ ^^SHi X-||1^A|0j|01l mB STN LCOHj BSEOIQf. 

eii-i, ^sxH^. Oils mo\ ^h^oiu ^ai se^ xh^'si :?!e(20)^^oji ^ss^ iiH§i(26) 

2f bH§2.^(28)oi g^£ioi ^n, ^^J\^{20)9\ oh^oiib ^iiH&(30)oii ^oH m^:;i&(io)oi mm 

£IOi S^OQl. ^gSOilb OI^^^Ol A nei STN^§(32)0| ^M£IOi 2^12. ^^:?| ^^6^^ 

:'IEMlO).(20)0||b 2L|2| e§e((34)0| ^s,^£IOi SiQ. OlttH bUT^M m^X\^^ ^x|£jXl &S 

si(i8)oi t^£iai si^Qi. -&^::)| ¥S^^(40)oiib ^^^^ r.g.bs^ cngsib ^^oiiahoj ^^hqi di.d2,d3::'F 

£jb a(42)MOI l^SIOi Si^ffl. ¥S^^(40)B 400-700nm §£ ^§2] ::'UlS^Oi|AH £J£^ ^ 

:nfeoi ^o^ f^SE x-im::)^ ^n. m^^i^ m^o\ xhs^ah. oiis mo\ t^m^^u Saff?^. m 

sb >ifflEii! ms\ ss^g g^^h ^oii ^fi§h ^mm ni:>i5hb s§m ^^^6^ol s^mw. ^ 
ss^og g^6^^ ^££1 sa5^o^o^ g^a. aE^^ m(A2)m k\o\9\ ^«oii M^oiiM^^ii 

^sesi gsir 4^se sick 

^Jmh\ ^2^01 d1.d2.d3ei ^§^^(40)011 215H R.G.B ^^§f^2f QigSIb Eh§ X ,A 2 A. 3M 

^ A. i=d1- A n - ( I ) 

A. 2=cl2' An- ( II ) 

X 3=d3- A n (Ill) 

^ ^§£iOI £ 30il £A|£jO| aife bf2f D\BQ. CDdhAH ^££1 ^^£^g£^M A^g5^XI 8l^0^ 

£ 4b ^ ^^S£i xii2^Aioiioii Eue ^^dt STN LCN£i B^s^AH. ^^6^^ :?ieoii g^6^ol mi^m 
3^21 oii^/d. 0I2ISI ^^^oh^a. 

eiXi. R.6.B^^2i0j| Pjgab ^^OilAH°j d1.d2.d3af mU, d3M ^^.of^ 

:?l5.KlO).(20)e Si.^Aj3|01. ^h;;?; ^^.gh^ 5-K 10) . (20)011 AH AH^ ^S£lb X-ll 1 ^ ?:il2# (44) . (46)S 

o<:?iAi ^01 ^^^:?i&(io)oiib R2f GSf^iOi! cHesib ¥^oii°^ i^oi d4:?^ 

d3-d2=d4 

^ §£i£lb Xilia(44)M g^a^II. ^^:?| SF^:?ie(20)0ilb Rlf^iOil CHSSlb ^^0i|o[ >^§i^0! d5::'^ 
d5=d1-d3-d4 

§£|£lb X-Il2g(46)g §^6^01, M\ J«I2#(44) . (46)M0I §^£lb ¥^01IAHb ^^d^^Ei21 

^0|2i STN LOOSE ^£2j ^^SFSE] giOl STN LCD» 4^ 2iCK 

£ 5b ^ x-ii3^Aiojioii mm STN LC02I B^s^AH. ^ o\Bm ^m^m m^^\o\ m 
i^m s^th 3^21 oii^/H. 0I2JSI ae ^^*8^^c^. 

R.G.B ^^^^Oil □gSb ^^OIIAHHl ^2^8 [tfdf d1.d2,d3d^ ^^CPi. S*?^ d1B ^ 

:?ie(io).(20)s si^Ai9iDi, 4^6^^ ::?ie(io).(20)oii ah^ e^ab m\ ^ xiia^se,^ nH 

e(52),(54)S 6^S^f^^U SEb SdlOIOIH M^MAH ^^¥3f^S0l g^H^ 

oj:?IAH ^^^::^i5.Kio)Oiib G£f BiF:iLOii CHgsib ¥^oiib 6QD\ 

d6=d1-d2 

^ §£l3b ^I1^g°| IIH§!(52)e §S5H1. 6^^:?IEK20)0^lb B5t^0il CiieSb ^^0il°^ ^§ 

d7=d1-d3-d6o^ §£|£lb Xil2^Se,^ nHe(54)e g^oFOI. ^0| X-ll 1 ^ M2^m^ HH 0 (52) . (54)S0l 
eg£lb ^^OIIAHb SEjSi BS^4^2^ CHgSIOI. m HI22ISQI nH©(52).(54)^ S.^01IAHS| 

^^:^|£| STN LCDS £ 2011 SAIEjOl Sib b^2^ as ¥3f ^^S 4^ 9X0\ , ^SE£J ^^df^EI gi 

01 lr£^ STN LOOM 4^ sip. 

£ 6S e ^^S£] HI4^'A|01l0il mm STN LCD°] e^£SAH. ^JHI2i glS 01 

^^^01 ^gejg gamOl EhSM 3E^§[ 3^21 OlI^AH. 012121 LFS 

ejn. Ma dsg 3>£^ :?i&(io).(20)g si^Ai^iii. ^'aoii A n2j mmm oi^^ae i^^b 
g SMoHij. -y:?! y^ :?i&(20)oii ^.i^.^m^m cnesb ¥^oii ^^jii d9M m^m oi^^^oi 
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A n1. A n2.A r)321 mmm 0\%^^ ^m^' II}j0(62).(64).(66)e g^a^^CL 

lI^^^A^ oi&a mm^' iiHe(62).(64).(66) ^^^^oi r.g.boii chssi^ ^^§ a. i.a. 2 a 

^ X ,=d8- A n+d9- A n1 - - (IV) 

A. 2=cl8- A n+d9- A n2 (V) 

X 3=d8- A n+d9- A n3 - — (VI) 

SI ^as ei^ms, stn lcx)m 4^ sia. 

£ 78 e ^^S^ X-||5^A|01I01I cue ^^d^ STN LC02i B^E^AH, OlifSOl Q^H 

^g^^ nHee oii^AH. ^s^^ oisjoj ^^^macK 

Bjxi. R.G.BifiiiOii Qjth ^M9\ mmm oi^^^oi o^^ii mE\m ::'ie(20)oii l^3^ 

:'ie(2o)oii m^B mE^^ r.g.b m±o{\ oiea^ ¥^011 m\o\ ^ ^2301 

dim d,.d22f dm.daSf dnM 3^^:Q Olg^^Oj Ani. A n2. A nS^l g^S 0|&^^ ^#Q| 

nHa(62),(64).(66)M MBIOIDIEeSf g^^OI^^SM :?^XI^ J»mm A^ga^01 >^3&! H^g. 

A[E SE^ s^assj ^^ao^ ssmscf. 

Ttd}M ^0|£| 0I^^S ^#^1 1010(62), (64), (66) ^^^^01 R.G.BOII CHeslfe \ z .X 

^ \ i=d1- A n+dr A n1 (IV) 

A. 2=dm- A n+d2- A n2 - ( V ) 

X 3=dn- A n+d3- A n3 (VI) 

^ ^eje ei^ahs, %'e\ stn lcds ^^^j sioi Mmm 4- siCK 

sEs^ sEAiaoi 2^x1^ a^LK ^oioiiAHfe ^^^::^ieoiie^ ^^d^sEla §s§^ oiig ^si^lk oi s^oii^ 

n. ^a(d)5f mmm oi^^s(a n)m R.Q.sm^s^ □ecife ¥goiiAi ^s^ai^i^ ^s^^ah. #e 
6^>I^ MS^se :^^xlfe ^s^^m s^ohoi 6m ^fifAi^i^m, mmm o\^^m ^\x\^ mmm 

?l^^x^^^ol M^fi6^H^ xii^B::>f:>h m^'^o\. mE\mE{2\ m^ow wtm 

m^0\ ^^XISICH S§4^M0|.»^^£|^ OlgOl 2ia. 
1 

^.o\m ^\B2\ A[o\ mmm o\^^o\ a nei stn5«§oi ^m£IO] si^ stn lcdoii s^oiah. 
&OI 5Efe :?i&4^oii ^sieaoi sioffl. ^s^^m :?mDi r^g.b if^i^f cng£i^ 

0\\M9i ^aOI d1.d2.d3:?f 6PI2| ^011 S|8H HhS X t.A. 2 ^ X 3OI ^bl6^fe ^^dh 

STN LCD. 

s^a 2 

XillSOII £101A1. ^^D\ fe^.Sf* :?|&0I ^s^goiU ^£1 SE^ mdi:^m JJAM^ 5!M ^§^^ 5f 

^ STN LCD. 

3 

XlllifOjl aiOiAH. -y:?! ^S^ioj <i^sff?4i. aSff?4:. MaOIQIE §y ¥SS^ SS g afUS SSSIfe 
^§^^ STN LCD. 

4 

n. M^fi§[ ^mm M\DiB\^ ssg a^^6K)j m^m^ ^m ms^m maj^ stn lcd. 
5 

^^.5F^ D\BS\ A^0^0il OI^^^OI a n21 STN eijSOl ^'§£101 STN LCDOII SiOiAH. 

^01 ^.6\m R.G.B 2| CHg£lb ¥^SJ ^2S0I d1.d2.d3:?^ :?l&OII 

gOII -y^:?l&OIIA) R.G s^±Q\\ ai§£|fe ¥MOil i^OI d4^ S^SIOI 91^ Xllia^t, 
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6H R.G.BOll QiSSIfe \ ,.\ 2 ^ A, 3OI ISS^ 5!S ^S^^ 6^^ STN LCD. 

d4=d3-d2 

d5=d1-d3-d4 

X ,=d1- A n 

A. 2=ci2- A n 
A. 3=d3- A n 
S^S 6 

^^.6F^ :?i&si Moioii mmm oig^^oi a nei stn ewgoi ^s£lo^ sa^ ^^ah stn lcdoii sioiAi. 
^^.6f^ r.g.b ^^lOii cngs^ ^m2\ m^o\ d1.d2.d3:?^ £i£^ ^^6^^ :?ieoii 

^':^\ :)\^^mA-\ Bm±9\ oiesife ^mo\\ m^^o\ 91^ ds^wi^j mz^m^' m^m ^oioK^i 6f:?i 

2j ^Oil oj5H R.G.BOil CHgSib A. 2 ai A. 3OI ^§£1^ 5!^ ^SH^ 6ffe ^^a^ STN LCD. 

d4=dl-d2 

d5=dl-d3-d4 

A. t=d1- A n 

A. 2=d2- An 
\ 3=d3- An 
7 

^^6^^ moioii mmm oigj^oi a nom stn 9h§oi ^aoi doii ^msich 91^ ma stn lcooii 

SE^ 8^^ ::?l&OilAH R.G.B ^'2!t±0\\ Pie£|^ ^^0|| g^S 0|g^^Ol A n1. A n2. A n30\Jl 

^MD[ dmei mmm ol^^^ ^m^' HHsa ^biaKx ^'o!l sish R.G.Boii cHea^ nfs a. 1. a. 2 si 
X 301 ^§£1^ 5ie ms^^ ^^a^ stn lcd 

A. i=d- A n+dm- A n1 
A. 2=cl- A n+dm- A n2 
A. 3=d- A n+dm- A n3 
S^S 8 

nii§,^oii 9io\M, mmm ol^^a naeoi §aioiDiHQ|oi ms^^ ^ei stn lcd. 
s^s 9 

^^a^^ :?i5h2j afoioii mmm oi^^^oi a noj stn ^§01 ^gaoi si^ ^^af stn lcdchi saoiah. 

fe^^ SE^ :?ieOilAH R.G.B 5f4iOil CHgSI^ ¥^0|| ^2S0I diJlf dl. d2£f 

dm, dgSf dne i^^II OI^^^OI A n1. A n2. A nS^J mmm 0\%^^ ^S^^ M^m =?U\B\0\ mJ\2Ji 

^Oil 2j5H R.G.B Oil CHSSI^ EfS X ,.\ 2 il A. 3OI 5!g ^SH^ 6^^ ^^a^ STN LCD 

A. i=dl ■ A n+dr A n1 

A. 2=dm- A n+d2- A n2 

A. 3=dn- A n+d3' A n3 



8-5 



g;H^ 51 ^1998-04 1099 



34 ^_ 




8-6 



SS4 



44 



(13- 
(i2- 



, .-d4, 1 



46 



d2~ 
d3^ 



JT 



52 

: * I • : 

dVi ; J, ^54 



£36 



S:jH^ 51^1998-04 1099 



-20 



10 



-20 



-^10 



^1 

{ i { 



d9T 
d8 



; I / 



-20 



10 



8-7 



S:)H^ SI ^1998-04 1099 





—20 
—10 


dli A 
d0 

, > 


dm 

< 




/II 

> 

in 


f 


d3 





8-8 



